Decision-making involves the ability to choose between competing actions that are associated with uncertain benefits and penalties. The Iowa Gambling Task (IGT), which mimics real-life decision-making, involves learning a reward-punishment rule over multiple trials. Patients with damage to ventromedial prefrontal cortex (VMPFC) show deficits learning these rules, although this performance deficit is not exclusively associated with VMPFC damage. In this study, we used functional Magnetic Resonance Imaging (fMRI) to study the roles of prefrontal cortex regions involved in rule learning and rule application in healthy adults using an adapted version of the Iowa Gambling Task. Participants (N = 20) were asked to infer rules over series of 16 trials in a two-deck card game. Rewards were given on each trial and punishment was unpredictable. For half of the series, those decks that gave high rewards were also better decks in the long run. For the other half of the series, the decks that gave low rewards were better decks in the long run. Behaviorally, participants started to differentiate between advantageous and disadvantageous decks after approximately four/six trials, and learning occurred faster for high-reward decks. Lateral PFC (lat-PFC) and Anterior Cingulate Coretex (ACC)/pre-supplementary motor area (pre-SMA) were most active for early decisions, whereas medial orbital frontal cortex (med-OFC) was most active for decisions made later in the series. These results suggest that lat-PFC and ACC/pre-SMA are important for directing behavior towards long-term goals, whereas med-OFC represents reward values towards which behavior should be directed.
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Introduction
Decisions in daily life are often made based on incomplete information or in situations in which there is a chance for unfavorable outcomes. Learning from the outcomes of prior choices and using this information to guide decisions is therefore important. In prior research, Bechara, Damasio, Damasio, and Anderson (1994) introduced a card gambling task, the Iowa Gambling Task (IGT), that mimics real-life situations in the way it factors uncertainty, reward and punishment (see Bechara et al., 1994 , for paradigm details). In this task, money can be won or lost by selecting cards from decks; each card gives both a reward and an occasional punishment. Participants need to learn over the course of the task that selecting cards from decks which result in high immediate reward are disadvantageous in the long run because they also result in occasional high punishment. Moreover, they need to learn that decks which result in low immediate reward are advantageous in the long run because these are associated with even lower occasional punishment. Healthy participants increasingly select cards from the advantageous decks and learn to overcome their initial preference for the disadvantageous decks. In contrast, neuropsychological studies have demonstrated that patients with damage to the ventromedial prefrontal cortex (VMPFC) fail to learn which of the decks are advantageous in the long run and keep selecting from the disadvantageous decks (Bechara et al., 1994; Bechara, Damasio, Tranel, & Damasio, 1997; Bechara, Tranel, Damasio, & Damasio, 1996) . This suggests that VMPFC is important for decision-making under uncertainty.
Recent neuroimaging studies have confirmed the involvement of VMPFC in decision-making using risk-taking paradigms in healthy adults. These studies have shown that VMPFC, but also extended regions within the lateral orbitofrontal cortex (OFC) are sensitive to different aspects of risk-taking (Cohen, Heller, & Ranganath, 2005; Kringelbach & Rolls, 2004; O'Doherty, Kringelbach, Rolls, Hornak, & Andrews, 2001) . Even though VMPFC and OFC are often used interchangeably, VMPFC refers only to the medial region of the OFC (BA 10/11) whereas the OFC also includes
